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POVmce^E HTBROGEN OF BLOOD, 

Field of the faven tioB 
Tim invrntion nlmcB^^^^^^ pipservation of blood and blood 

5 derivatives, fte treatment mid pi^mmkm of odier body tissiies Btid cells^ fee 
treatmmt and ppeparatioii of tissue euimres and tissue culture prodocis, and the 
prspamdon of Isbaratory reagents, standards and samples, Accordisig to the 
IB ventioB^ povidone hydrogen pero^sids^ PVP*H^O;^, is used m the tx^atmeM of 
treating biological materials; Tliexsafter a pbysiolDgicaiiy eompatibte reducing 

1 0 agem siieh a$ an ascorfcat^^ as aa additive or oii a solid siippott, e.g. in a bed 
or filter of solid povidone^ may be i^ed to remove tlic bst traces of oxidizmg 
iddiiie. This mvention may^ l^m^ be lised to kiil or mactivate vims, bacteria, 
chiamydia, rickettsia, m cittfaerpotentially padK>genic microorganisms 

arid to remove ali oxidizisig iodide, 

1& Th^ mjatxneat and preparatiori qf biimas blood-, tiss^ies, etc. md of the 

blood, tissues, etc. of other s^imats are c^htsisiplai^d. In getierai the field of this 
mventibn Mes in mediisme and vetermary pmcti^j^s; niost oxam to 
the practica of medicine for the benefit of hiim^ paik3its, ^a$e m analogous fields 
of v^torittary raedioin^ to &s extent applicable bekg within the scope of the 

2U iavsBtioo. 

Bajglcg njwid of the Invention 
Those who dml with blood aad ether iix^asively obtHmed body fluid 
' siirnpies risk mfection from the samp ies. Hiose at risk mchuk &e doctor^ nurse 
or almical techaician who take^ thcj saBipi^, tte t^ehsfe^ who handle the sampfc 
25 aad who usfi? the s^itiple in coisdiictiBg aijaiyses md tests » d>ose wh^ haiidle the 
sampiing and testing equtpmam and apparatus, m4 the emtre chata of indi viduals: 
who attsBd to the dispdsai of samplmg appamtus ^d the like, from the itidividuals 
who pick up the used apparatus through those who ifltimaiely di$p0isa of the 
apparatias, usuaiiy in speedily designed high tempei^ttire f^xnaees. The risk k 
30 substaBiiai/ as evidesaced by fee fact that nearly all health care proxessionais with 
long experience oarry the Epstein-Baxr virus (EBV) and/or cytomegalovims 
|CMV|, Other pathogenic viruses to which health care workers, aiid those who 
handle blood mid &md sampling and handling apparatiis, are exposed include 
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hepatitis and iioman immunodefieiency vims (HiVJ as as a laiBe nuiiiber 6f 
lass iife-tfereatming vinises. . 

Anothsr organism wM is frequently present in blood ai^d blood prodiicts 
m frmtmm and wMch ptessnts a ssriotis risk m certain procedures is the bacteria 

5 Yersima mttrocoimca which is beciome a senoiis con tarn inant, suipassmg 
SmmaneUa md CmipyioMcfir as a cause of aeut@ bacterial ga^imsiitsritis. A 
;sigB!fica33t terease in transfiisiou related iBf^ctiiSiiS of J , mterocaUtwa has bmn 
reported. Tipple, ^ d., Tmmfuskin SQ, X p2m (1990). entemmlitim ^md 
o&or bactsria wBicb prop^ate at relatively low lisimp^tmms. ^.B^ Staphyh^^ 

10 emdermidfs md Legianella pmmophila, pxosotiX, pBtmmlty, a serious ^reat m 
blood products, 

in addmoB to tise risk 6f traasmitiitig iafectious diss^o via biood or blood 
prodiicts, the growth of bacteria iii bicsod blood products at various stages of 
production and processing iiitrodiices pyrogens into the biood componem or 
i§ product which must be removed before the product cais be used ir^ thera5>}'> 
MroductioB of povidoue-hydrogen peroxide at mi eariy st^ge m processing of 
blood pfodiicts is believed to reduce or eiinimate the pyra|£B4oad of the uhimat^^ 

product or fmction. 

Protozoa give rise to many diseases^ some of great medical and economic 
20 import^ce. Escampks of sach protozoa are tl^e gepus Plasmodium^ P. 
faicipmim. P malmae, F< ovale md R m^^m, which causes inalana, 
Trypcmospma^ which cm^m Chagas* di^^e, and Leisbmmia, vMch cause a 
varietj' of Jeishmania$is, Ttie method of &is ihvention k ciftective in elimmadng: 
^iese causative organisms in biood and biood products. 
g§ Msmy virtises, in both ^imals aad humans, may be traasmitted by anificiai 

iE^mmatioB using spenn from mfected iBdividiiak, Boviae leucosis (Mateva. V. 
et ai> Monmsk Veterinmrmed: 19S7/42(9) and bovine rhinotracheids virus 
are tnmsmitted by sptrm of infected bulls, {itupf^rspfariiied, fi. U., et a! 
Thenog0n<>hgy 25(3) 439), Smsk,Bl..UjOth Int Gong, on A mm a! 

30 mid Artiftciai- Imemmmian^ Cang^ Fmc. V. JF, I9S4) coiicJuded that some 
vimses, e.g. bluetongue virus (BTV), infectioiis bovii^e miBOtracheitis v^jiis 
(IBB^), bovine viral diarrhea vims (BVDV). fboi and mcmtlv virus {FMDV), 
akabane vims (A^^) md boyim parvovims (BFYP ), w^^re transmitted via s&mioai 
flxiid rather tfcan ia tiis spemi celi 
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Getjemiiy, this mvesti^^ is applicable to &e if eatment donated bloo^ 
producis produced from blood, tissues mi fluids for inaclivating vims, 
bacteria, chlamydia, rickettsia, mycoplasnia a^d ofeer poteitdaily pa&ogenic 
micmorgamisjiis , 

b Among the iii^pori^uli poteBtial pathogeijs to which tfak uiventioB i$ 

appiicdisk is cytomegaloviras (CMV). Heipesviruses. of wydi CMV is a member, 
repieseiit a very larg^ group of viruses which are responsible tot, or involved in, 
sold soi^s.sMmglas, a veissreal disease, moBoouckosb, eye infeo^^ defects 
and pmbabiy severai cancers. Hie pmseist m^entioo b also ose&i in pr^v eating 

I D the transmission of Immmi immunodafieiency Yims (HIV) WhiJ e testing has made 
hlmd products safer than it was a decade ago, the compkte eHmisatioii of HIV 
icoatamiiiaxed blood aad faiood products hm mt hem pQssibie using present 
knowiedge aad t^ch^oiogy. 

Blood plasma is used iii the prpdyctioB of maiiy impoiimit blood fi-sctions, 

15 compoaents pjodiicts, li:gmfesioa plasma, per se, is ffisqjsentiy piejpared as 
a smgh blood h^sg product; however, mMy plasma fr^oas and product are 
produced ftom large pools of plasma. Them m a real and seii ous risk of iafectjoa 
to the technicims who fcaiidk iadiyidijal Mood bags and semm bags, and tite risk 
of iiifectipsi is tnisltiptied many tiines is the iiandiing of pooied pia$Ma. Thcrt is, 

20 of qpufse, a seriosis risk th^ the reespiem of piasnia or a plasma fection or 
product snay he inifected unless suitabie steps are takeB to kill or inaetivate 
potesitially paihogsnic orgaBisms. Such steps are usBaliy taken far down the cham 
of processiBg steps and feeqtientiy as the feal smp betbre use, siorage or 
lyophiiization, accordmg to tlie product. 

The prodectioii of pyrogens m plasma aiid plasma products during initial 
haadlmg or handling down-sti^eain in &e pr^c^ess dram by the piopagatioit of 
organisms >vMch, ^ a later stage in proeessiBS, inactivated or killed ^constitutes 
a serious problem to produesrs o^ pJ^ma fractions and produces. Pyrogen 
production could be elimina^ted or substantially mduoed if pyrogea prodncing 

30 orgaaiisms were killed early in &e process, e.g, in the initial whole blood or in tlie 
pooled piasnia. 

Vini^ infectioj)S, S3«png t^^ most setioiis being hepatitis, present a constant 
and serious risk to both handjers and recipieiits of Mood and blood products, it has 
been shown tlia;t SaetiDnariion workers, particuiariy those engaged iii tiie 
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pTepaiation of plasms pools, are at high risk of developrng bepsEitis B. The high 
risk piodueis are fibrinogen, AHE, and pothrombin eomplsx. *rhs low risk 
predacts are ISG, WF^ and albamin. Ths lack of mfectiviiy of PPF aad album j« 
is atftibutabls to fesating the fjnai prodacts at SO'C. for 10 hoars; hovi'sver. sach 
5 proc;ess st$^s isnd to denature cgrtam products and are unsuitafaie m the prepamtioR 
of heat ssBsitiye pmdiicts. 

m risks of infection from whpls blood ate wesll-khdwQ. Oae of gxeat 
tragedies of modsHS insdicbe is tks miction of majiy patients, most irtJi^ueutly 
hsmophiliaos mhQ tequite ftequsftt Mood trassfusloss, witb Hi V- Tiis piitificatioa 
\Q of &e aalion's and the world's \vhGle Wood for transfusion wonM constitute a 
monameatal step fomard in the Ustoxy of msdsctna. Tits risks of iafectsoa fsorn 
red Mood cell concentrates i$ sisiiiar to cqmparaljic risks <psdciated with vt'feole 
blood. 

As used here, the term "blood" means whole blood aiid blood fractioas. 
{§ components, and products of blood, tialess "whole blood" or a spscifsc blood 
derivative, e.g. a bJood fxactios, component or product of blood is stated. Thm, 
the tenn ''bloGd" may apply to who k Mood at the time of collectioa or a blood 
derivative at my stage in processing, as indicated by contest. Blood derivatives 
mean blood eompoasote such as blood oeii coacentTatss |i«d bkiod ceOs, platelets, 
20 etc!), plasiaa, aad sernni and products and faetors prepared fjom blood siiGh as 
albsitnin and the blood factors. Body tissues and cells meads aasy tissue(s), 
oiEian(s> or celi$ or fluids which coatain tissae(s), organ(s) or cells of mmsi 
origin, thus, m a broad sense, body tissties and ceils include blood and the 
eMalar eoirtponents of biood; however, for the naost part, sitoply far clariij' in 
25 presentetibni blood is treated as a separate applicalioa of fee inverstion. Exatspfcs 
of body tissnes aad cells inclade sperm, ham marrow, Hd«eys, cornea, heart 
valves, teudoas, ligai«ents, skin, homografl or xehograft intplasits and prosthesis 
gexistaiiv. TjssiKi and cell cuitisres n^eaiis ceMs and tissues growis or ^nhmeed in 
culture media arid tiie eahure media per se, but not mvludsng nutaents intended for 
3D use in cell culmres. Examples of a cultured tissue is cuitured sksa tissue for use 
in bam victmis, ceKs md oellniar prodacss prepared by standard biological and/or 
genetic engineering technlqxies are other examples of tissue culttires l,3borstor>' 
yeageais and standards, as used in this specification aad the claims, meims reagents 
and standards ptodaced fmm or comprising hmnas or aaimai fluids, cells or 
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tksiie^, &iaihj3i§$ of such prodBdte arse r^^^ blood cell panai litiHzed tor typmg 
btood> control sera and chemktiy cQBtiote. Samples of tissues md fluids to fee 
t^sttd mciude samples of W0ad^ uriii^, sputum, cell SMcars^. etc, Wfeik the term 
"rfOfior" not usiiaily applied to tiie individual from whom sucii samples srs 
5 acqiiindfdy that teim^ "donor*^ will fa^ used feere in a more geBeml sense to incitjcie 
the individoal from whom Wood, tissiie, ceMs or fluid is obminecl for any 
puiposCj and such term will be used to refer even to an tmwiMmg donor. 

if a. tissue is expiaBted into the culture media^ for the purpose of 
propagating its cells* the procedure xs called tissue cxiituro whereas &e explaoting 
10 of isdividnai cells into cuimm media would be called ceii mlta^; however, both 
proe^edures are often refeired to by &e t^m '^tissue culture*' procedures witfaotsi 
ditfer^ntiMipn, pniess the distsBCtion is critical for spmr anciUary reason, 'This 
geasrai Bsage of liia teim is employed h^re. 

Tissiie ciiltursd cslk tof extremely fiags^^ in rsauy ways^ liavmg exa.ctiiEig 
16 reqpimsiflt^nts not only as to nstrieui^ but also to the amount and type of fesident 
orgaBisHts Avfeich can i>e tolerated, cuiture media are iiiglily susceptible to 
bacterial and/or vi?al iiifection. 

Hydrogea peroxide (H^O^, mo\ %vt 34.016^ is a weakly acidio, clcdt 
colorkss iiqmd> miscible witli water in ail propDrtions. The four atoms are 
20 C0vaieotly bound m a nosipolar H-*0—O--H structure, ft is now prepared pnniarii>^ 
by an&rai^mnone auioxidation processes it is used widely to prepare o&er 
pero?tygeo compoimds and m a BOBpoiiuttng oxidizmg agent. The reactions of 
liydrogerj peroxide are: 

Decomposition: ^H^O^ IH^D 

25 Moieciiiar addilioBs; H^O^ 4- Y Y Ji^O, 

Substmitioits: ^ K% EOOH -f MK 

Hp^ ^ 2 RX ROOR 2 MX 
Oxidations: M^O^ 4- W -> WO Hp 

RediuctJGns- 4^ 2 ZH^ -f^ 

3d Hydtoge« peroxide may react directiy or after it has first ionized or 

dissodiated imo &ee radicals. In many ca$es^ &e reactJoB itieehs^^ is extsnsmeiy 
Gompiex aiid may involve catalysis or be depeadeni upon the reaction ersvirojirsieiit . 

Hydrogen peroxide can fbttn free radicals by homolytic cleavage of g^ithsr 
an bond or the bond, 
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HOOH H. 'f.OOH (380 KJAnol or 90 kcatoio!) 
HOOH 2. OH (210 Kpmol or 50 kcalMol) 
The last equatios predommates lincatsiyzsd vapoi^phase decompDsition 
fmd photpcKemicaiiy initiated reactions In catalytic T^aciiassS:, especia^iy m 
5 soiutips, &e B^r$ of th© reactaaQts determines whi^h reaction is pradommant. 

Hydrog^B pefo^de is a strong o?ddant itiost of its us^s and &mm of 
its derivatives depend on this property. It oxifes a wide i^Miet? of org^^^ 
inorgaBk compOiiads, ranging from iodide iom t0 color bodies of unknown 
sttucture k eellulosie fibers. Hydrogen peroxide reduces ^tioager oxidizing agents 

10 suoii as cbloiins. 

Aqueous kydrog'Stt peroxide s6id iu gmdss rasigmg from 3 to 98%, 
mmnly conmnmg 35, 50, or S0% B^G., the 3-^6% H^O. soktions lor 
cosmetic and medieiBal Bse are obtamsd by dsiating a mor^^ eoiioeiitrated grade^ 
usually wiii fee addition of extra stabiiizer- ThtJ^ is a USP speeific^cm for 3% 

15 H^O^, 

Hydrogen peroxide is imtatiBg to the skm, ey^ and mucous membranes . 
Boweyef- low eoncesitrations (3-6%) are nmd in medicinai mai cosmetic 
appiieatioss. 

Hydrpgea peroxide is used to treat wasm^^aters snd sew^e efftoents, aad 
28 to coatml hydrageii suiSde geneptted by dse an^rabic rsaadon of raw sewage m 
s^wer lines or coHection ppmts;. It has been pmposed as a sappiemsmal oxygen 
soxirce for 0\'erfoa4ed activated skdge plarits: It reportedly cQatrok deaitrificadon 
in s^cOBdary darifiers Md impioves buiking coHditioss, It has beea used as ^ 
jSotatioa assis^At. It kas been gsBtej'ated m a wss]^wat<?r r«se rvoit by tke cathodio 
26 rediiction of oxy geii . 

Hydrogeii peroxide ha.s been ijsed with povidpiie iodme in biaeidal 
processes. A Bumber of such metilods m& described m the fbtiowing patents to 
Witkiu, et aL 

Simon, Gilbert I; Wilkin, Roy 1\ US Patent 4997625 9!03«5, describe the 
30^ treatment of dental ajid medical mstmments md appliances to be chemically 
steriiized by immersion in m admixtum of nn iodophor such as tlis povidone 
iodke compiex ox a quatemery ammonmni compDund sucli as cetyl pyridinium 
chloride a^d s peroxide sueh as H^O^, the astimicrcbml acdoa of the iodide 
denved from the iodophor b^ng enhanced or pe^stiated bv oxygen released from 



the percsxide: llie iiiv^iiiion i^i applicable ai$q to tE§ chemical steiiKzatipa of 
surgical sites. 

Whkiis, itoy T, US P^ut ^935248 90061 9, describes ^i^ithg, spraying, 
or spoaging antimicfoi>ia!iy effoetive aaioimts of atjueous iodopBor peroxide 
5 soliatidBs to thg Mder 5uxfeces of cows, or other animals to be milked prior to 
miikiag. Ths iidders are shampooiSiiJ with arjotistaiiimg siiaiKpoo cdiitaming iodihe 
m a pdv-idoiie^iodm^ complex and hydrogen peroxide as a EasceHt axygea source. 

Simon, Gilbmt i; Witkin, Roy T, US Patent 473S840 880419, US Patent 
45924S9 86G603, axid OS Patent 4567 036 S60i2S, describe pre- and post-operative 
ID deatai aiid suigical procedures in aad on smicturss mid mms of ihe oral cavity to 
maintam stmlity by tiie applicEUon pf an smtimicrobiaiiy ertbaaced aqueous 
solutioa of aa ipdophor constitHtiiig st source? of iodine md a peroxide as ^ source 
of oxygen. TBe iodoplior is preferably a povidoije iodine complex soluble m water 
md tlie peroxide is preferably hydrogen peroxide, oxygen from tiie pqro?dde 
15 acting to erdiance &e antimicrobiaJ acEtivity of iodine derived from the 
povidone iodine compiex. 

Witkia/Roy T, US Patent 5066497 911119, discloses an aiiiixnicnibial 
ystemaiy composition havipg etiiiaiiced aiitimibrqbi^ agaiast a broad 

s^pectmm of microorgmiisms^a small msd large animals. Hie composiiiosi 

20 is a solution or mixtiire povidoiic iodiiie cosiipkx and riascent oxygen obtained 
f roxn a i^eroxida source . 

Hydrogen peroxide has been combing directly with poyidone: to provide 
a dry powder source of H^Q^, 

Garaiick Paol; Login, Robert B; Marianos, John J, US Patent 50S64S8 
25 9 1 1 1 19, describe a sssmi-aiiftydTOUs, suspt^nsion process for preparing subsiaritially 
anhydrous complexes of PVF and H^O^^ containiag about 1S% to about 22% by 
w eigbt H^Oj . Tbe process comprises suspending substaatially anbydrous PV F and 
an ai|3ieous soiurion of 70 to S5% ILOs in bb asihydrous ethyl acetate mediuin. to 
preoipitatc a free-flowing, fine whito powders of tbc complex, and; filtering and 
30 dmng under vacuimt at aboat 40-50X. to form the desired product. 

Lieberman, Herbert A; Login, Robert B: MerianoSj lobn j, tJS Patent 
500Bi06 910416, describe a method of timg the product resferr^d to by Gareiick, 
et al, ibid, for reducing fee microbial comtent of surfaces wbicb a>inpri$es 
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contactJBg said surface with a microbiooidal amount of ^ substamiaily anhydrDiiiS 
compiex of PVP and H^O^ . 

Biss Russell B; Cohen Jefey; Meriaiios iobn J; Taylor Paul D, US Patent 
5077047 91 1231, also describe a pro<:sss fer tke prodiicticjn of pvp-H.G. products 
5 m &a fonn of fee powders. A fiuidized bed mamt^ed at a reaction 

s^mpemui^ of ^01^ mom tcmp^mm^ to 6&''C, is contacted wi& finely divided 
drofjlets of a 30 to 85% by weight aqueous H^G- solution. A 50-70% HvOs 
soiutioii IS nsc^d, the feed rate of mtrodBction of the J^Q^ sotetioa is about 
S-50 gfemute^'kg PVP presciit Th^ pvp^H.Qj prodtm preferably cQvmm about 
10 15-24%, preferably 18-22%, H^O^ (I :! molsr rsdo) md less than abotst 5% water. 

Tfec impoitaxst rpie of hydrogen peroKide s$ produced m vma isk^ tissues 
and fluids of ImBg mammals to kill iitvadmg pa^ogoas has beexi exfenstvely 
studied: B^c^ t^ ^ i S^^ fW4) > 

J99Iy IS/3 {430-447) (A bstmct)i 'B^Qm df topieai aistiKiiciohiai agsots on the 
15 humajj aeiatmphi! Bispsmtory bun^, HansbTDiigh JF; Zapata-Sirveist KL; Cooper 
ML, A rch Surg May 1991, 12^ P) pSOS-S (abstmci/i Depressiois of hydrogen 
peroxide depsudent Mliing of srfiistosomula in-vitro by periiOBeai e?aidat^ calis 
from scbistosoma-mansoni infected mice. Smith I M; Mkoji G M; Prichard R K, 
Am JTr^MedHyg iO (2), }9S9. IS6-I94 (Astmci)^^^^ and noooxidative ^ 

20 kiiimg of sctinobaoiilus-actiiiomycetsmcDm by human neutrophils, Miyasakj 
K T; Wiison M E; Bnmetti A S; Gmm R. i, JffectImmtin .33 (J). 1984. 
{{^bstfm0; Killing of actinobadilus-actiaontyce^^^^ by the hiimsm 

neutrophil isiyeiopcroxidase-hydrpgeB peroxide-ehioride system, Miyasoki I': 
Wilson M E: Omm 1^ ly Jfifipf ^f^mnn S3 (II 1986. 161-165 (km^mct)^ 
25 PhagO£:>^$ use oxygeE to kill bacteria, Baggiolim Expeiienpi^ Sep IS- 19S4: 40 
(9) pp0-9 (abstnict); RegtiiaSon of membmtie peroxidation m heal& md diss^sse^ 
mn&t LA; Harris «E; BaehnerRL, Pedmnm Ha^ 1W9, 64 (Sl"^ 2 Suppi) p7I3-8 
{abstract): Oxygeh metabolism aad tlie miorobicidai activity of macrophages, 
JohnstoB KB Ir, Fed Fmc Nm^ J9fS, 37 (13) p2759-64 {^ksSTmt); Superoxide 
30 radical md the bactericidal action of phagocytes, Fridovicb I, M Engi JMed^ Mar 
14 1974. 290 (I I}p624-3, (absTmct);M^mmmki^ exii^elMar stimiiiation 

of iBtraceEular Mlli^ig and cxygeB-dependent microbicidal systems of monoeytes, 
Leigh P C J; Nalbm C F; Van Den Barselaar M T; Van Furth Infect immnn 47 
(21 IMS, i02-5Q7 (ammctj^ Safety and Jimiimiqgemc% of hydrogen 
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peroMtfe-macti^^a^ p^itussis toxoid in U-montk-old cbiMmn, Siber Th^mr 
K.; Ymmy mtmg L.; Todd C, ■ Cohen N- S^kuts, Lowe C:U: 

ra?ci>?e fUniied K^ngck^m) . 1991 9/19 {735^74&/ (abstmct)^ to vitm studies of 
water ac^vity md hmmmal gmmHi inkibidon of sucrose -poiyeliiyim^^ glycol 
5 . 400''i3yfimgeB peroxide and. xyios^j-polyethykne glycol 4{)04aydmgen peroxide 
pastes used to treat Infected wounds, Ambrose U.; Middbt0n E.; Seal B., 
Agents Chemother. (USAJ . 1991, SS/9 fi799-ISQ3j (absrrmt):, 
Bacteriolysis is inhibited by hydrogen peiojdde md by proteases, GinsbHrg 
Agems A €topms0wiiz£rkmd) , 1989, MS/S^4 (238-242) (msiraet); Chara^t^rimioi) 

10 of hydrogen peroxide-potantiatittg f^tpr, a Ij^phokiii^ incnsases the oapacin- 
of h^man monocytes aad monocyte-like ceti lims to produce hydrogen petroxidii: 
Gateiy CX.; Waiil SM4 Opper^eim JJ>, J, MmunoL 0SA) / IMS, J 3 1^6 
fy^stm^i;^; Comtal of liie microfcia! flora of iriie vagina by 
K.O^-geBeTating iactobaciifi, KiebanoS; SJ.; BiiUer^ SX.;; Eschsnbach, D A.; 

15 Waltersdoiph^ A.M., Jmmal 0/ liifem^^^ Disemm vJ64 nl, p94(?), ^ly, I99J 

A comprehensive review of omgm bas^d therapicSy mcliidmg botii ozoae 
a^d Jiydrogeji pero^tide Siexapies, itas been published; "'Uo oxygm therapies work^ 
Oaims for oxygen m a mirack ekmeat that can cum even AIDS am hotly 

20 debated,*' Thomson, Bm^ Emt West vI9. n9, p70{9), Sept, I9S9. Thomson refers 
to McCabe, OXYGEN THERAPIES: A NEW WAY OF APPRO ACHrNG 
DISEASE^ (Eoergy Fiibiications, 1989) for a^i exteEsivg mvipw of ^^m^ of 
ozoije aad bydrogm peroxide therapy . Some physbsans an? reportedly gaiiiing 
some coufid^nce ib the therapeiitic value of hydrogeB peroxide, at least to the 

25 extent tbat soitie doctors are encoiimged to administer hydrogea pofoxidfc 
intrayenoiisiy. Hydrpgsn peroxide has been r^^ported iii scieatiiic literature as 
bemg with ^'va^yiag deg^oes of suocess** in tiie tmatmem of cardiovaiscufen 
pidnioaaiyi and mfeetidus diseases; immims disorders; mid ptb^r iJiriesssss siich as 
Ak&05mer-s, careers of the blood aud iymph^ smd migmine headaches. Skeptics 

30 ajc ^ however, suspicioiis wheii a single remedy is claimed to ciire mtmy ilteesscs. 
The data regarding ixse of hydrogen peroxide intmveriotisly appears to reach far 
bscfe. at lesist to 1920 when T'H, Oliver and his associate researchers reported in 
The LaBC<?t tbat thirteen out of twenty-five patients in Eusrah, India who were 
giveii bydrogeB peroxide imra^ MIy njcovered from influeiizai pneiimonk, 



^ ms^m^ that had become epidemic and had r^cfa^d W percent mo^t^. Most 
doctors skeptical of tfce largeiy anecdotal repoits of hydrogen pemxide therapy 
witfaoiit scieEtife C€>ntrois and mmy mgzid the practice as quackery, 

Siienep, JX, et ^, m a fmriy rece&t study, imported a lack of aEtibacterial 
5 actbi^' aiiar istravsnoiis hydrogen pesro^ode mfissian in mpmm^nUl Escherichia 
GoB sepsis. Slleaep JX4 Stofees Hughes WX, Mfect Immm. (USA). 

4m (607-610) {£thstm^tK 

Bydrcgen peroxide has also b&m evaluatsd as a bactericitte m pouitry 
cmlling water tp kill bacteria that reside oh the csiisasses of pgtikrj- pmpart*4 
16 Ese M a food, UMrd H S; Thomson S % J Fo^d Sci 48 (J), ^^^l 125-120 
i^smc0' WMk bacterial kills couid fee o&^ned, the poultn^ carcasses were 
degraded to tlxe point wheT© they would be maceepf^Ie in the marketjSiace. 

Th<j oxMative degTadatios of tisstses both m viva and If? mm as w^li as &e 
paiB and discomfbix reststeng irom contact of bydrogeB perosuds with op^en wounds 
15 md membranes has discouraged workers from tssing hydrogen peroxMe in nil but 
a veiy limited number of applicatiDns. Oral iBgesdop of hydiogen pero^^id^s has 
hmn triad with moderate to severe side reaetioas, e g. mms^a, voruhmg, dianfeea 
aad physical discomfort and with doubt&l benefits, see Tfaomson, sr4pm. 

Thp questionable rcsijlts from intravesoiisly and araliy administenjd 
W hydrogen peroxide militates against tk<2 use of hydrogsB pcTOiiide in any 
eitcumstance %vhere fin^iie cells or tissues would be contacted by tiiis strouf 
irntant-oxidait m\^m the need for a stroag, direct contact bidcide outweighs all 
o&er considerations, as is the case in some mfected vvomds or infec^d surgical 
iaeicsions. 

25 it has been delsrmsiied, jiotwithstandiDg the moiEntak of disa)ttmguig 

evidexice, that povidotie hydrogen peroxide (PVP-HsO.) tbai be used eiS^s^Svely 
to kill patbDg©nic microbes in blood, blood cell cc)BCoatrateSi, blood fractim^s aad 
other biological materials in accordaiioe with the pt^seslt im'eistioB. 

Povidone is used generally to describe compaimds descnbed m tkt U.S . 
3Q FhanBaQOp^sia to identify pDlyviByl pyrroiidone siiiiable for Bse in physiolagicaMy 
acceptable soMtions md to include poiyvinylpyxrolidoxie CPYP) composmons that 
have not yet bee» approved for use in die preparation of th^nipeiilic compoimds, 
equivalents, as described hereinbefbre, Wbm percent eoncemiadoiis ara 
referred to iri counection with povidoae-byd^ogen perOKid^?, the percentage ^^^^ 
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to the pereeist of povidoBe-hydrogan pemxide by weight based iipon tiie weight 
^ IM solmton or materiaa to which the povidoue^iydrcjgm pero^Me is added. 
"Thm, a 1 weight percent (w/o) sgIutioii of povidaae-^iiydxtsgsn peroxide mdicates 
that epa^gh povidoiie*hydrpgen pemxide betn dissolyed to msult m a 
3 coaceatration af Iw/o pdvMojse-'bydrogeEi peroxide. The ratio of polyvmyl 
pyrmiidone m hydrogea pen»ddle m fee povkiDiie-hydrogen pamjcids product 
acsordmg tcj this mventiau is in th§ xmge of i paxt of hydrogen peroxide; id 5-12 
p^m of povidone. Higher povidone to hydiogeB peroxide ars pTeferr^d in some 
msiaaees, m described hemiBaftsr. Typical stock solutions arc 10% 

10 (5,009 ppm to 20,000 ppm H^O^), 5% (2,500 ppin to 10,000 ppm md 1% 

(Sm ppm to 1,000 ppm lipj). In ikom immm$ in whkh a pavidori^ to 
hydrogen peroxide latio of higher ikm abpet 12 to 1 referred to, additional 
povidane (poiyvijiyj pvirrolidpne) is added to iticr^ase the PVP to H^O^ mtio. The 
eoacentration qf pdvidoae-hydrog^D peroxide in such compdsitioss means tiie 

1& coQceatration of standard PVP-HjO^ {calculated ha^'ing m 0.05 to 6 J pms of 
H^O^ to I part of FVP to H^O^ mm, whether or mt add^d in that ratio. PVP in 
excess is treated, for purposes of caleuiation, sepats^Jely from the PVP in 
'■standard" poysdone hydrogen peroxide. 

PVP-WjOi^-^PVP ts lised m m abbreviation for povidone enriched po vjdone 

M hydrDgeB peroxide, i-e a coinposition in whieh the total povidoue hydrDgeH 
poroxide ratio is greater th^ 15 to L 

PVP-H.O.-PVFLMW is used as mi afebmyiatioB for PVP4I.0a-PVP in 
which at least ten percatit of &e pavidone has a Bioieciilar weight of no; gre£iter 
tiiaa approximaJeiy 1 2,000 daltom . 

25 PVPXL^H-^Q^ is Bsed as an abbrayiatlos for solids e.g. cross-linked, 

povidoixerhydrogen peroxide . 

Poiyviiiylpyitoiidone (PVP, Povidone) i^ manuiaemred by BASF 
Aktieogeselischaft, UateBiehemensbe^reieh Feiachejfne^ Ludwigshaven, 
Germany aad sold ^iiider tlie tradem ark KOtH>ON® . Povidone -iodine p roduets 

30 a3id &© preparation of such prod?acts are described in U.S> Pateats 2,707JOI, 
2M&,S3X ajid 2,900305 to Hosmer and Siggia, assigBed to GAP Coipotation nnd 
te a iaumber of GAP Corporation piibHcations; see, e^g, Tmlemg with Povidone 
USF (1981) P¥F j>o}yviny!pyr^ (19S2), 
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limm is extensive patent Hte?atufS Gn^&^ isamifefitiSTe and use of ^^jfeus 

Hdrt, et al, 1966 * maaiifeemm of povidDse-iadme compieK; li.S. Patent No. 
3,46S,S31, Barabas, et,ai,, 1969 - grafe m-polymeo of H-viiiyl py U.S. 
6 P^nt No. 3,468,832, Bar^as, etai,, 1969 - gi^ft Go-^polymsrs of N^vinyl 
pyrmiidoae; U J. Pat©oi iH0- 3,488312. Baxabas, el al, 1970 - watewEsolubk 
graa poiyiiiet^bdme complies; U.S. Fatieiit Mo. Field, al.. 1972> 

cross4mk^ poiymeModo^ maiiufecmre; U.S. Psient Ho, 3,90?^72G, Fiald, ai., 
1S75 - cros^>}mksd poiymer-iodme maBtifeumije; U J. F;^ent No. 4,017,407, 
16 GaBtof, eL M., 1977 • solid H*vmy!-2-pyrTplid0ns poly^ earners for iodme; U S, 
FaEmt No. 4,12S,633, LoiesE el ai, 1978 - pi^paration of PVF4 complm VS. 
Patent No. 4,139,SS8, Dixoii, 1979 • ctoss-lmk^d yinyi|yynolidoiie; VS. Patsm Ko. 
4,150,633, 0m<5n, 1979 - cm&s4iaked vinylpyrrpiido^^^^^ 4,190,71?, 
Lorenz, et.aJ., 1980 ^moreastiig moleculai'^w The use 

15 of povidoBc-iodme is described iB my copaiidmg pmnt Applkmon Nos, 
0?/S7?,204, 0904199Q; 07/795,526;il2U 

09041990. 07/S78,290, 05041992; 07/87832. 05041992; 07/753,735, 0903x991; 
07/753,734, 0903 i99i ; 0?/753,Si3, 0903 }99L 

Albumm-iodiue, abbreviated is denr^ed for purposes 

2Q 0f fcis iJivention as a eomposition of matter consistiBg essentially of al bumm ma 
iodms, the ioSm aj^roximately sstMsmng the Mnding m&s on the albumin 
Aib^mte^odiixfe t^uatments and prsparatiois ate descdbed iii my copessdmg pmm 
AppHcatiaii No. 07/844,241, 03021992, A sigmfcm portioii of tbe iodine k 
Available fejr somct aiid reaction with bioiogical mat&rMs and in an amount sBch 
25 tfeat when the ALB*I is dissolved ia aqnsops sotoioa there exists m ^quiJsbrium 
ODadiiioi* ALB-I ** ALB i, \ife.reisi oxidizi^i iodme is in solution iti m 
^ouiit of at bast about 0.0.01 wt percent. The invention, &os ^tsconipasses, a 
prDcess of preparing ALB4 comprismg reaqtiEg substaatiaiiy pnm atbumin, 
prnfen-abiy m^eriliz«:d, unstab^U^^ and cfeiipsdated aJbumm, wids sufticient 
30 iDdiae-contalmJtg nsagem to substantiaily saturate all bmdiiig stes thei^oil 

Albiimin iodme, ' A LB4''V is nsefiil ib pxoc^sss m which povidone iodine is 
usefbl In general, a iiqiiid composition that coiitaiHs bacteria, vims, or other 
patfeGgsnic orgaBisins cm be gterilized by passing it m contaci with ALB-L 
Itoealier, if it is desired to assure totai iodiixe xemovai, tlie solutiot^ caa be passed 
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in£c conta&rwith altoin ftat^i^^ thsa satumed with iodine, pmfemhly hming 
m moT0 ths^i a tm« of iodine ar motiier iomm absorbing inmeriaL such as Gross- 
linked povidone to remove the excess iodme. Likewise a feducmg agent snch as 
a rsdiicmg sugar, gscorbate, sodinia sulSt^, «tc., may be added to elimina^ the last 
5 traces of oxidmBg iodiae, Bl^ducmg sugars, ascorbic acid (Vitamin C> aad its 
sdts, aad sddiam sulfite a^e well-ktidwit, s^adily available redudng agents thM are 
phymoiogically aoceptabte. Ho^^^ver, axiy physiologically acceptable inducing 
mcxrtB may be used. 

Ilie cachings of the prior art siiggest that jis^i&er H^O^ nor PVP-M;^Ov , - 
10 ^ would be an effective and reliabk biooide in a fluid or in a body^ 04. blood, 
psK^ked &r c0ac^QtrMed cells, argans, etc. in whidi massive amounts of pratein are 
^ b« avaiiabie to j^act witb the H^O^ it wmld be expected that both ceils and Baids 
WiOKuld be diStrimeBMHt effect by tke stxoaf oxidatiw pdwe^r of PV F-H^O;;.. Such 
is, coj3ttrar>^ to fee Strong saggestiotis of the poor art, a eeBtml feature of tiib 
15 isivenidon. 

Ofitj would 0ot coasider poviddne-hydrogeB peroxide as 4 caiididata for 
killmg ps^hdgeBic mieroi:®s in spami -carrying liquids because of Hie oxidative 
degradation of tissiies and c^ls. Sucjh use is, however, contemplated within the 
parameters of this ia vention. 

20 Excess kydrogen peroxide k mmovtd by eojitactiog &e inaterial 

mdergoiag treatEtteBt with solid^ e.g. crosEs4tBki*d, povido^i^ particfes or surfaces 
or xmutrMizQ^ canverted to warer, usiag miy of several physiologicaliy 
acceptable reducing ageats^ e.g. Yitamm C. 

Various medical and blood baadlmg pmcedtims ax^ referred to 

2§ feereinafter. These are aJi welWcBOwn procedures and steps in these procedures ux^ 
fulW described in th4 literature. Tho foilowing references are providied for general 
backgroiiBd ajid as sottsxes for detaited referetiee to the literatisre as to specific 
ptoeedares: lllCHNIC^L MANifAL of flhe ABi^:si€aBS Associali^n c^f Blood 
Bankets, 9th Ed (1985); HLA tiJCHNIQlJES mE BIjOOB BACKERS. 

30 Anieiioan Association of Blood Baitkers p,984)- Bevelapneiite in Btologitai 
Staa^dMdiza^oii, Vols, I * 57, Karger^ Basel; CLINICAL 

IjSfivniNOOiEMB The American Associatioit far Glinicd Chemistry; 
MEBIONE, Vols. 1 - 2, Scientific American, New York; Cme of the 
SllBGICAL FATSS^T; Vols 1 ^ 2, Sciaiitific Ammcan, New York, 
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CURRENT PROTOCOLS IN MOOiajLAR BEJLOGY. Greene Pu&HsMng 
Assoaaras ai^d Wi!<^4nterscienca John Wiley & Bom, f^ew York. 

Summery of the inventio n 
Povidone P^VP, polyvmyl pyrroKdoBe) is known to possess a 

S eytophyiactic effect upon blood cells, ^.g.^ red blood pells^^ md ^pon ofeer ceils 
a^ia tissues. The cytqpbylaede benefit of povidone and tbe biocidal ^^ffect of 
hydrogen peroKsds, H^O,, are conibmed in iM tx^atm^nt of blood, plasma, 
smxm, pacSced blood cells, and otiier Wood products and factions. Povidone- 
hydrogen peroxide, WF-^H^O,, is, of cbisrse, known and has h^m iissd in 

10 methods for sterilizing hml surfa^^^ aad in the topical treatment of iissu^ aBd 
niembranes. 

PVP^^Oj is m&M iri process in which povidone iodine is useful . In 
general, a iiquid cdmppsitson that contains bactma, virus, m other pathogenic 
orgmisms cai be stenlized by passing it m contact with FVP-H^Oj^ Thereafter, 
15 if it 1$^ desired to assiire totai peroxide retnoval, the solution cm be passed into 
contact v^ith PVP that is less ihan saturated with hy drogen peroxide, prefersbiy 
having no more thaii a trace of hydrogen peroxide or another hydrogen 
peroxide absorbing material, such as cross4kked povidoae to remove &e 
mmesB hydrogen peroxide. Likewise a redBomg agem su^^ a reducing SBgar, 
20 ascorbate, soc^tmrsiiifite, etc, may be added to siimitsate the last traces of 
oxidising hydrogen peroxide. Reducing sugars, ascorbic acid (Vitainin C) and 
its salts, and sodium sulfite are weil-knowa, readily available redocing agents 
that are physiologicai^ aqoeptabie^ However, any physiologicaiiy acceptable 
reducing agisnts mm be tssed. 
25 Xhis inventioa con^rises^ the use of PW-H^O. for the tnanirf^^ure of 

a modicartient consisting essetitiaiiy of blood cells in plasma or another eanier 
liqnid for the treatment of disorders wberssin the patieiit requires the trasisfiision 
of blood cells, the PVP-H^Os being added in an amount in excess of that 
required to kill or inactivate all microbes therein comprising from 0.01 w/o to 
30 5 wo of the medicament, Ttansfusion, transplantation and sperm-comainiag 
compositions are siHiiiarly prepared. 

The inventioti is embodied in a method of disinfecting bioiogicai 
^sateriais- the steps of the method include treating biological material before 
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separation of the mmponetsts thereof with PVP-H^Q^ m prnvM^ firom .a 
scsncentration of Q.01w/o tb Sw/o PVP^H^O^ m said piateriai before separation 
of tha componeiits thereoE A derivative of the matedM resuitrng from the 
prececfing Mep is prepared and, optionaily, also tre^ed with PW-H^O^ to 
.5 proYid-e from 0.01 w/o to Sw/o PVP-H-jO^ m the derivative. Also optioTiayy the 
derivative may be treated by addition of a phj^ssologieaily acceptable red^icmg 
ageat or contact with cross-liitked PVP to reduce or mmm?e re^di^al hydrogen 
peroxide. These taethods are appHcabie, for example, to whoie bloody pls^a, 
tissue^ cultiire Bptrient sperm cells, packed red blood cells md celi-bearij^g 

ID liquids or siati-celi-beariBg bioi^^^^ Hijmds, 

The ijEivendon atso iBcliides drug deiivery material eompri sing blood cell 
coidt^entrate wherein &e cdi walls of the edit have been opened by treatment 
from OM w/Q to 5w/o PW^H^O^, a dmg ha^ bem sHtroduced into the calls 
through passages protend by the PVP-H^Q^ treatment, the cell wails have 

W- hmn sealed % heating the cells to fvom 42 to 4S oC. and the restilting material 
opdoixaily having hmn treated by addition of a physiologicaliy aec^table 
reducing agent or comet wth cross-Hnked P¥P to reduce or remdye residiial 
hydrogen peroxide. 

Aim included in the invention is the improved method of treating 

20 pstSents with piasiiia comprising the steps of collecting plasma from, a dotior. 
and thereafter infusing the plasnta into the patieht to be treated^ of tnijcing the 
plasma witli PVP-H/X sufficient to resu!tij5g a PV^^i^O^ a coiicentratiDn of 
from aboi3t 0,Oi Wo to about 5w/o, and allowing contact of said plasma with 
said PVP-H^Oj for at least about one-half rriiiima sufndent to inactivate or 

25 destroy infective pathogenic microbss in the plasma and optionaliy thereafter 
removing oxidizing hydrogen peroxide from the resuhiitg mixture by passing 
said mixture into ititimate contact with cross^linked PVP or adding a 
physiiplogicaiiy aeceptable reducing agent. 

An apparatus for treatment of li<|uid to kill xiiicrofoes i^ ^^so provided, 

30 The apparatus is in the forni of a liquid container having, i?i use tm upper 
reservoir portion for holding $aid Kqmd md a lower elptriation portion for 
recovering liquid and structure defining first and second beds of particulate 
matter, the first bed contprising Bxibstantially insoluble PVP-H;,02 
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se£:ond bed coBsisftmg essaitiaiiy of substantially ksol u&le PVB; the be(fe being 
so fbrmed and configured as to periBit the passstge of the liquid thereiifcm 
in intimate contact with the sur&oes of the particles fonBing the respactiye 
beds. The first bed may be cioss-Unk^d PVP. The apparatus may comprising 

5 a third layer b$twe^ the . first asd seccjfed |^m> tlie third layer comprising 
subistmitiaily insoluble FVP hydrogen p€rpx?4<2^ partiei4^ta m^stte^r. The 
app^atos may contain a layer of paitictilsta mstter comprising an hydrogen 
perojdde reduciBg ag^ A Isyar of soluble PW-H;.02 may be provided on the 
first layer in tbe li«|uid reservoir. All or only part of tlie layers, after the first 

10 mi second iayers, may be provided. 

One method of sterilising an implaiitable tissue in accordance with this 
invention comprises placing tissue that is phy^ologically acceptable for 
implantation iBto a human patissat into a vaeuism chamber^ evacuating the 
chiimber ^d maintaanihg a vacutim on the ci^aniber for a period ibhg enoisgb 

15 to extract least about one-haif of the imbotmd water origiaally present in said 
tissue, and introducing into the vacuum chamber a solution of PVP-H20^ for 
thereby reconstituting into tiis tissue said soi^ition m place of the water that was 
vacumn extracted, Optionaliy , hydrogen peroxide may be amoved by washing 
or reconstituttBg tiie tissue with a redticmg agent such as ascorbic acid or a sail 

2Q thereof or sodium stiifite, for example, 

FVP-H^O j may be used alooe or in combmation with povidona iodine 
or albumen iodine as disclosed in my copendrng patent Applications identified 
hereiBbafore, Thus, in one embodiment, the invention comprises a method of 
disinfecting biologica! materials c^pprismg the steps of treating bioiogical 

25 material before separation of the components thereof with PVP^H^O^ and an 
iodine-cont:^xHng complex selected from the gjoup consisting of povidone- 
iodine or aibuiiitn-iodine or mixture^ thereof to provide from a coneentration 
of 0.Qiw/o to lOw/o PVP-S2P3 Md from O.Dlw to 5w/d of iodine-qont^ning 
complex m said material before separation of the components ttxereof and 

30 thereafter preparing a derivative of the materiai respiting from the precading 
step. Optionally, the derivative may be treated with PVP-H^Os and m iodine- 
containiBg complex^ selected from the g consisting of povidone-iodixie or 
aibumin-iodine or rm^ctures thereof to pro vicle frqm a eoneentraiion of 0 01 w/o 
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to Wwlo PVP^.Q. from O.0iw/o to 5w/o of iDdine-costaiBiiig coiiixsle^c 
ill said denvative. As 4 furtlisr optioil, the derivative may be farther treated by 
addition of a physiologically acceptable reducing ag^t or pontact with cross- 
iiiiked PVP to reduce or remove residi^a! hydrogen peroxide md iodiiie, if 
iodim-contsdmng complex is used. 

Brief Descriotion of the Drav^mgs 
Figure 1 depicts m ^paratt35 for contact FVP- 
H^O^ and wife eithar or both of fa) an feydiogen pero3dde dbsorbing material 
asidior (b) an hydrogen peroxide, reducing itiateiiai^ aad for pi^viding other 
materials for pmcessiog biotogicai liqipiids, in particular, according to Ms 
invmnm. 

Figure 2 ckpicts, largely scheinaticaliy^ m apparatus for treating solid 
tissue sarnples, 

Descnption of the Preferre d Bmbodiments 
Povidane-hydrogeo peroxide, abbreviated bereinafter as PVP-H^O^, is 
prepared begitmxBg as described by Gardick et ai^ supra, or any other 
convenient meth0d It is considered most coBvenient to use $oIid povidon^e- 
bydrogen peroxide as the hydrogen peroxide source because tiHS material 
pro vides a con veaieni source of hy drogen peroxide^ has high hy drogen peroxide 
conteut and does not add other chemiGals or constituents to the resuitmg P¥P-- 
A bed of solid povidone-hydrogen peroxide, cross-iinked povidone 
reacted with hydrogen peroxide or povidone th^t has been cross-linked by 
reaction mth hydrogen peroxide that bmds to the povidone during cross- 
{iaking, or any other solid povidone hydrogen peroxide may be used 

The me of PVP-H^O^, opoonaiiy followad by neatmeiit with a 
physiologicaily acceptabie reducing agent for ttie piajxyf^sture of a medicament 
is contemplaled by this inventipa. Stich a medicament may, for example^ 
consist essential fy of blood ceils in plasma or another earner liciuid. Sudi 
medieamants be used for the treatiBent of disorders wherein the paiient 
requireis the transfiision of feiood cells. PVP-H^O, is added its an amount in 
excess of that required to Hil or inactivate all microbes is added. PVP-HX). 
may comprise, for example, from about 0.01 to ^0 weight percent, preferably 
from 0,01 w/o to 5w/o of the Mood. The TVF-HJJ^ is allowed to ramau> m 
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contact wife iM blood ceils or pl^ma, or ©tbet biologicai materiai being 
prepared to be a Biedicamant^ for a period of at least ab^M a half a imBtJte 
siiffieient to kill the microbes, but tmder about 24 hours, at low concmtrations, 
md i hour at hsgker concantrations, so as Bot to denature or oidisrwisa ixyiure 
5 the biological material. -Usually, contact of imder an hour is preferred. 
Aocordmgly, the contact times mil be referred to as from osie4alf t^ainpte to 
ojie hour witb &e caveat longer contact is not seoessarj? of b^eficiai and 
may resalt in mji^ty to &e bioJogicai, but woiild, nevertfceJsss, be within ^e 
scope of th^ mvention, Th© rediiting agent is then acbled m m amoiHit to 
10 reduce substantially all bydiogen panmide. Tie maxiHiiim amount of reducitig 
agent required is easily calciilated. The actual araorat normally required, to 
wfaich a mfety margm amoiHit will be added, is determmad by an hydrogaa 
pefO^dde assay on topical batches using known, routine procedures. A sacond 
i^eafen^t as described may be perfomied to assure total steriiimtioa, if desired. 
15 Likewise, a second ^miiartreatm^t may be performed on a product or fractson 
of the initial btoiogipal ijqtateriai treated as described above. 

The use of PVP-H.Oj ^d a physiologicalty acceptable hydrogen 
peroxide ab^orbem tn^Lterial, e.g.^ solid povidone or cross-linked povidone, for ^ 
the manufacture of a medi^sarnent is contemplat^sd by tbis invention. Such a 
20 medicament may, for example, cotisist essentially of blood eelk in plastna or 
aiiotber carrier liquid, Socb medicaments may be used for the treatment of 
disorders wherain tiie patient requires the transfusioi^ of biood cells. Either 
sirauitaneously therewith, or afterward, PVB-H>.02 In an amount in excess of 
that required to ki!i or mactivate all microbes is added. FVP-MjO^ may 
25 comprise, for example, from about 0.01 to 10 wsight percent, preferably from 
a,01w/0 to S w/o of the inedicaipmt The PVP-H^O^ is aiiowed to remaipt in 
contact with liie blood ceiis or plasma, or other biological n^ateriai being 
prepared to be a medicarrimt* for a period of at ie^t about a half a minute 
sufficient to Ml! the microbes, but not long enough s denature or tdterwise 
30 iuiure the biological material. Ilsuaily, coutact of under an hour is preferred. 
Accordingly^ the contact times wiii be refeiied to as from one-half mmnte to 
one hoajr with the ca:^eat that longer coiitact is not necessary or beneficmi aiid 
may result in injury to tiie bioidgical, but would, never&eless, be within the 
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scope of the inveadon. T&e mixnsre requiting from the above is Ife^n contacted 
m:&i m hydrogen peroxide absorfjiog reagsnt mch as cross-linked PVP, or 
povidone, to remcrv'e the hydrogen peroxide. If desired, a redtiomg agent may 
tfaeriafler be added in ^ ai^oimt to reduce any hydrog^ peroxide that mm/ not 
5 ha^e been absoxbed. The contact the hy drogea peroxide absorbmg matari al 
is preferably accoHxplished by passing the matenal andergoing treatment 
throagfe a layer, i.e. a bed or filter, of solid, sabstaatiatiy msoiuble povidone. 
A second treatmmt as described may be performed td assure total sterilizatioB, 
if desired. likewise;, a second similar treatnitent may be performed on a 

10 product or fraction of tbe iaitid biological materiai treated as described above. 

M a simiiar maiaier, ihe '^addition** of a redading sg^nt to tbe matefial 
undergoing treatmeiit mm be aceompiished by passing die material ^fera^lgh a 
Isyer of substantially insoliible m^ that has active reducing sites thereon 
or aQuiiibrates with the liquid material imdexgoing treatment to partially 

15 dissolve into mch liquid, or make readily avaiiahle m said liquid (as by 
swellings for est^ple) reducing moiedes. A bed of beads or fibets, for 
exarapie, that expose on Ae surface feereof rediicing sugar moieties may be 
used veiy convenieutly. 

Reference is made to Figure I of the drawmg for a bener understanding 

2D of tiie inverition in one fomi. Figuire i depicts an apparatiis for contacting ^ 
liquid material with PVP^H^O^ and with dtiber or botb of (a) an hydrogen 
peroxide absorbing materiai arid/or (b) an hydrogeil peto^csde reducmg rnaterial, 
and for pro vidmg other materi als for processing biological liquids, in particular, 
according to this inveEtion, The appararus, being shown and described in a 

2S generally sobetsiatic fashion^ may be in any of many configBrations. The only 
sigriificmt strijcture, insofar as Ms inventioti relates is to the arrMgemen^^^ of 
ths iayers 

The apparatus 10 may be \?iewe?d as. a filter fenaei or a column. As 
tiiose in the art understand, the difference between a filter and a eplumn is 
30 often insigniScaBt in ftat both •^filter" a liqmd and both caisse the liquid to 
contact solid material . A Mm may, indeed must, reniove only part of the 
material- For e^cample, either a filter or a coimnn may let small cells or 
particles pass but retain larger ceils, or it may permit only liquid and extremely 
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small paitieles pass. The apparatus comprisesj cylindrical portioo 12 that* in 
part, defines a taservoir portion. The reservoir mm fee large or very small as 
desired. The apparatus, in tbe coEfiguration depicted coBiprises a second, 
smaller cylindrical tii^ aixd a conical ti-ansition zarse 16 connecting 

5 tke two qyUmkicBl portjohs bs is ccnwrniiond iii ikonai maaisfecture. It is 
again emphasize^ Jioweyer, !^ it Is immaterial wbetfa er the appsaratus defines 
a reservoir and or fimnei portion of any partieular size or configuration. 

The apparatus defines a first layer 20 and a second layer 22. The first 
layer is made up of substantiaily insoluble PVP-H^O^. This layer is described 

10 as being made up of particulate materials in that the use or p^cuiates m om 
way or another is; nsiially involved. Particles of soli itxsol ub!e PVP-H^O^, e.g . 
cross-linked in the form of a layer or bed of particles, either 

SUf^orted directly by a layer below or by way of another support, eg. being 
bonded to or antra^sped \vithin a layer of fibers or partidas, is Ciontsmpiated. 

Id The first layer may also contain some soluble PVP-HsOj^, A Mi made of 
pallidas boimd together adhesively, :by heat or pressure would also be vvitbin 
tbe disdosure md invgBtion. Itee pyp-H^Os may be formed in sim by reacting 
a layer of povidone Avith hydrogea peroxide or tim layer may be made up of 

2Q The sBcond layer is downstream of the fim lay^r, i.e, the liquid to M 

treated flows through tha first %er and than &e secor^d layer. The second 
iayer may comprise an insoluble hydrogen peroxide absorbent, e/g. cross-linked 
povidone, or insoiublized povidone^ or an hydrogen peroxide redndng ageBt, 
or a mixtinre of bptii, or be a muMple sub-lay er stnicture with a sublay er of 

25 hydrogen peroxide absorbent first md then a sublayer of hydrogen peroxide 
xediictant. Again, the layer may be a self-snpportii^g frit or other structiire or 
may be siipporred by a support or other iayer. 

Tbe esstential function of jfce apparatus is to cause a iii^ioid tbai: is to be 
treated to pass, with or without ceils or other partieles therein, first through a 

30 lay er of FVP-H^O^ and, thereafter, to contaet sudh liquid \mth ab^OTbent to 
remove the hydrogen peroxide and/or reductant to lediice the l^ydrogen 
peroxide. Hence, the layers may be quite deep or qmte thin, adjacent each 
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other 6r spaced fxotn each other, as is iieeassaiy or de^rabit to provide 
adeqiiate eontaet of iJie liquid wilii each of the iayaxs or beds. 

Suc^h a£i apparatus i$ convemently solted far the treatmeiJt of liquid to 
Idii mJ€r«5b^ m the liquid, l^he liquM commtter &at is gmersaiy defined by 
5 the m?^eraii ^arstus in the simplified, schemata c example of Figm^e 1 , md h as 
m upper or liqmd inBow reservoir portion for holding iiquid to be treated. 
This mm be a very smail r^ervoir or quite large. The reservoir may dispiaced 
from the beds or iayers by a ver>^ large distance, thotigh this is not generally 
beneficiaJ, The apparatus has a lower or eiutriatioii or recovery portion for 

10 mmv^ting liquid that has been treated BetweM the^e portions, first and 
second beds of particiiJate matter are defined by smtable structure. The first 
bed or layer comprises si^bstaittiaiiy insoiiibie PVP-H.On. The second bed 
consists essentialjy of substaittiMly insoluble povidone, or ofeer hydrogen 
peroxide absorbent, and/or hydro gen peroxide reducing agent The beds are so 

15 formed and configored as to permit the passage of the liquid therethrough in 
mtimate contact with the surfaces of the particles fbrming the respective beds 
The usual md mm eommon hydrogen peroxide absorbent is cT0ss4inked 
povidone. 

The apparatus may desirably :ferther conapme a third iayer 24 between 
ZO the first and second layers. The third layer comprises sabstanti^ly msoiubie 
povidone hyd^'ogeii pero>dde partictilate matter. The presence of the third layer 
entraps and regenerates hydrogen peroxide and signiticantiy increases the 
biocidai activity of hydrogen peroxide. 

A fonxtfa l^ar 26, which may be in the form of s sublayer within the 
25 second layer, comprising paxticulme hydrogen peroxide reducing agent may be 
provided downstream from the second iayer to provide for the rediiction of any 
residual hydrogen peroxide from 12 to iodide^ or, if reduction is earlier 
provided, to add a safep^^ step to assure feat all oxidizing hydrog^^^ peroxide has 
been redticed. 

30 In trxmxy appHcanons, it may be dssirabie to provide a fifth layer 28 of 

spiuble P%^P"H;.02 oh the first layer in the fiquid reserv'oir to permit tiie actual 
dissointicsn into l^e liquid of snbstantial amonnts of PVP-H^O^ and thereby 
provide a greater re^ervQir of more available hydrogen peroxide to tha liquid 
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Hie fifth layer may aJso Gomprise sol^bie povidone, preferably low 
molecule weight |MW < 1 2,000 daitons) oil &e top of tha first l^er &r being 
dissolved into the liquid to be tre^tsd to provide a cei! protective milim for the 
cdiS earned by ti^e Ik^md. M like maimer^ die fifth l^^et may comprise 
5 solubie to pro^'id^ botb hydrogeB perd;^de and cis^O protection 

Preferably, at least about one-fourth of^ all ibe FVF in soiution is low moiectilar 
W6i#at PyP. i.e., MW < - 15.000. 

The fsrst md mmnd layers are sssendai to fee Ml a^d proper 
fimcticmiBg of the apparatus. After those iayers or beife^ however, any number 
10 of additianal layers or additives may be provided, bo long as tbey do hot 
ifiterifexe with tbe coinbinad fimction of the first snd second bads or layers. 

All of the layers just described may, coHveniaiitly but not necessarily, 
be supported by a layer 30 that may foe a frit, a filter paper or a porous layet. 
I'he thickBess of the beds may be the same or greatiy different. It is a simpb 
15 matter to calculate contstet time ki a column and to provide spitable beds of 
materials therem. 

Any of Ibe beds may be made up the active matgrial, e.g. PVP-H^O^, 
reducmg sogar, etc-v attached to carrier particle§, such as grpmd glass, charcoal, 
ion ejcchange resin, celiulose deriy^ves, etc. The particulate matter may, in 
EO ^ preferred form, cotisist essentiaily of paiticies haying a diameter of from; 
about 10 to about 100 microns, but ai^y §12^ that permits suitable flow rates 
and assures intimate contact may be used. 

The use of FVP-H^O^ and a physioiogicsily acceptabie reducmg agerit 
for the mimiifacture of ixansfusipn biological material from qb^ human Or 

25 ixsaminal for transfusion of such materiai to another humait or maminaU or the 
transplant or transfusion biologicai inaterial is z pm of &is invention . The 
transfixion or transplant m disinfected with a PVP-H^O^ solution havir^g 
concentration of &om about 0,01 to 10 weight percent, preferably 0,01 w/o tb 
5w/o, and thereafter treated with the rediiciBg agent to reduce the residual 

30 hydrogen paroxide. Liquid inateriais msy be treated m any suitabie maiiner, 
such as has been described. Solid tissue saiBples may be treated simply be 
soakiBg, by iiif using or by vacuum infusiiig. 
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JFigure 2 4i^picts, iafgely scliemati^:aliy, an apparaius for treatipg solid 
tissue sampbs. The apparatus comprises a chamber system 100 capafc^^ of 
witiistaiidieg the forced of a vacuum. In tits merely exemplar^' form shown , a 
cyiinder 102 is olosed at tba respective ends by end covers 104 and IQ6^ the 
5 md 106 boing removable to gam access to the mside of the chamber. For 
example, s portion 108 of the md 106 may be slipped into the cyliBder 102 
mid sealed using "0** riiigs^ eta, to prpvide a vacuuixi tight seal, A v^mum 
iine HQ tlirough valve 1 12 md line 1 14 permits evacuation of tite chamber- 
Ais input Hue 120, couple^ to viS^ve 122 and Una 124 permits tlie inttoduction 

10 of liquid into the chamber* A piatfofrm 126, ssoured to t&e end 106, supports 
a tis$iie sample 130. The tissue saniple i^ placed m th^ chamber, the chamber 
evaeuaied m& then liquid is inM&^U^ssdy ihtr^hy substamialiy repiadBg watter 
in the sample with the liquid introduced. 

implaBtable tissues may be treated to kili microbes, i.e, "sterilised*' by 

1^ placing tissue that is physiologically aecepsable for implantation into a hitman 
patient into a vacuum cihaitiber, eva«?uating the chamber md inairitaining a 
v^uuin for a peiiod long enough to extract at least about one^half of 
laibound water oripnally present in said tissiie and then introducing into said 
vacnum chamber a sol ittion of FVP-B^O^ for thereby reconstituting into the 

20 tissue said solution in place of the water that was vacuiam extracted. The thus 
treated tisstse may then be soaked in a solution of an phy siologically acceptable 
hydrogen peroxide ledncing agent Alternatively^ the chamber may agmn ba 
evacuated to extract the PVP-H^O^ soliition from the tissue and a solution of 
physiologically acceptable hydrogen peroxide reducing agenr introdoced into 
the vacntim chamber for satiitating the tissue for redacing my mmdmi 
hydrogen peroxide. 

As a metibod of disinfecting blood derivative^, the iByention may 
comprise treating blood before separation of the components thereof with PVP- 
HjOs to provide j&piB a concentration of fiom abou^ to 10 weight percent, 

30 preferably 0,01 w/o to 5w/o, PVP-H^O. in the blood, preparing a derivative of 
the blood from step/ treating the derivative ^^ith FVF^iijO^ to provide from 
about 0.01 to 10 weight percent, preferably Q.Olw/o to 5w/o, hydrogen peroxide 
in i&e derivativs thereafter treating tiie derivative by additioa of a 
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physioiogicaDy acceptable rsmiemg agem or contact with cross-linked P¥P to 
red 13 pa or remove residual hydrogen perodda. 

it is bdiievtd fcai PVP-H^O^^ opens pathw^s through the cell wall 
which pemitfe certain contpoisents of &e C£li,^.g, poiassiiim mhs, m ''leai:" 
5 from the cell By fes sama mschsriism, treatment of red hlopd ceils with from 
one to about five percent hydrogen peroxide as PVP-H^Os opens the cbMs to 
'*!n\vard leakiag'*. Thiisi, eompotmds which have a virucidai or other effect in 
the mil can be introdoc^d into the eell PW-H^G^ casi, for example, be used 
as described to increase the uptake of anti viral eompoimds, e,g. eaiben6xolone, 
to A2T, etc., which> in mm, may prevent the repiicatiDa of virus m The 
net effect of this procediire is a biologica! synergism. A new drug delivery 
system involves the use of lo open pathways through the cell wall 

of red biood oeMs/ Red blood cell cbocmirmes are treated described to open 
passageways into the celL f he then pertneable cell Is ernersed in or treated 
15 ^ith a drug which is to be deliv^ed to the patient The edi m^ls having 
passages therethroiigh permit the drug to enter into the celL Thereafter, the 
hy drogen peroxide may be removed and the cell coilcentrg^te hesited to 42 - 
4S oC to seal the celi wdls. The qoBcentrated cells are then infused into the 
patient where they cMty ont the normal function of such ceifs. These ceils 
ED have a fknte life. As tiie celts age, they iyse, thereby rakasing the drug 
directly into the blood s^eam where the drug can become sffsctive. 

Infective pathogenic rnicmoTgan.isms are believed to be inactivated when 
PVP-H-O:. is iised m solution to perfis^ tissues md organs after removal from 
dciior and before transpiantaiion to the recii^iest. The perfusion solution 
2:5 contains moiecular hydrogen peroxide coinpound in a concentration of frorn 
about 0,01 to 10 weight percetit, preferably 0.0 Uv/o to about Sw/o (iO to 5000 
ppm i2j, preferably froin about 0-25''/o to ^bout 2%. After a period of tirne, 
most of the tmreacted moiecuiar hy drogen peroxide compo^^^^ 
md ai^y residBal moSecuiar hydrogen peroxide compoimd is absorbed into the 
30 protein or converted to inactive iodides, e.g. using ascoxbate or other reducmg 
agent as described^ and does not significantly interfere wdtl^ acceptance by the 
recipiait 
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Spmn-hBmmg solutions treated to be made freed of pathogenic 
mkrobes by wasMiig a^d^or storing the sper^ in a sotoion vMm contains a 
concentra^Qii of PWrH^O^m conemtration is from about 0,01 to 10 weight 
percent, preferably OMwfo to zhom Sw/b, (IQO to SOOO ppm 12) and, 

5 preferably, sufficient to iixaetivate bacteria, vimses md other pathogenic 
organisms, and wasMng the sperm c^lis m the soliition, optionally with a 
soiBtion of a xeducmg agent compoamd. 

is eonsidered m be effSesctive in pmtmt^ig the sperm cells 
fiom die germicidal acmvily of hydrogen peroxide sufScient to permit t&e 

10^^: killing of pathogenic organisms while leaving viable^^ speriB mils 

suitable, for artificiid inseiJiination. The wasbmg is commued or repeated to 
assure that subsiantialiy all of fee ^emmal fhxid m repiaeed ivith PW-BaG^ 
solution. Other reagents such ass are cotiventioiiaiiy med in sperm vestment 
storage mi preparation, or for particular purposes mm, of course, also be 

i§ iricluded in the infusion solution. If desired^ residual hydrogen peroxide may 
he washed out and/or removed using ascorbate or other reducing agent ai^d aiiy 
smtable storage fiiiid, ineludiiig solutions of poiy^'iiiyl pyrxoiidone, may he used 
to store md handle tiie sperm ceUs. 

The above a|)pIications in wMch the material to be porified is a Hqiiid 

20 or ceiis earned in a liquid can be carried out by flowing the liquid through a 
bed (e.g. &e conventional filter structure of solid particles on a porous or 
fbraminous support) of solid particles; of FVP-H^O^ of snitable size or by 
contacting the liquid and/or the cells in the liquid with particies or a membrane 
or surface of solid PVP-H^O^. Where a bed of particles is used with a cell- 

25 bearing liquid^ the partides must be large enough to permit intimats contact 
without entrapping or binding the celis. The liguid may then be passad through 
a layer or in contact i^ith solid phase PV^PrH^O;. to assure complete biocidai 
effect Thereafter, the liquid is passed through or into intimate contact -mth 
cmss-iinked PVP to absorb fiie mokeiiiar hydrogen peroxide from the liquid. 

30 Filially, a reducirig agent such as ascofbMe may ha added if considered 
nscessary as a precautioB. 

In cariying out this facet of tha invention, the li(|nid or celi-bearmg 
liquid is contacted with the solid PYP-H^G-.. This may be dons most 
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efScieBtiy, m most cases, by passing the liqmd fero a s^ed or Jiuidi2:ed 
or packed bed of PVP-H^O^ particles; howevst, such ^pro^dias will not, 
ordiiiariiy , be siiitafale for treating ceil -bearing iiqmds . Celi4>em?5g liquids 
be is^eated by mixiBg the particles in a cootsinar of the Mquid or passing 

5 &e iiqiiid over a stjrface of the PVP^H^O^ nisteriai, e,g. ovu a m^iliipie-pkte 
Mtmy of sheets of such mataxial. The PVF-iiiOs. be washed and the 
hydrogea peroxide content diarem regenerated between lases. 

iM geBeral a solution of reducmg agent , e.g, a reducing siigar {or 
mixtiires of reducing sugars), ascorbic acid or aseorfoate, asti1fits> ^.g- Sodium 

10 snifite, etc. m vMck fee agent is in a concentration of OM to I percmit is 
siiitable and such is implicit unless otherwise sooted. 

1b ail of the above methods, the iBv^iioB may be earned usis^g PVP~ 
HUPi as described, alosi^, or in cGmbination with FYf-l or ALB-I, or 
combinatioiis of PW-I md ALB-I, tlxe latter being in concamrations of from 

Id O.ooi m 5w/d, 

Inditstriat Applj c^on 
lliis inv^eiition fmds j^piication $xi laedicme md vpte^rimry science. 
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WHAT IS CLAIMEI) iSr 

L The me of PVP^H-jO^ for the tnaaufaciijre of a medicameBt 
coasistijig essmtially of blood ceils in plasma or mother earner liquid for the 
treatment of disorders wherein the patient leqisirgs tbe transfusion of blood 
5 ceils, the PVP-H^jO^ being added in m maoimt in excess of that required to kill 
or imcti^ate ali micmbes therem comprisiiig from 0.01 w/o to lOw^ of ih^ 
medicament 

2> The lise of PWrH^Oa aiid a physiologicaily ^ceptaMe redticing 
agent in tlie maniufacriirs of sj^enu cell*contsimng compositions for the 

10 ^- ijiductioti of ipregnancy in a female by mseminatiag the sperm oells into the 
female* the sperm cells being washed with PVP-H^03 in water soiution in a 
eoacentratioB of from 0.01 w/o to lOw/bv stsfScimt to kill baeterfa^ virws^s md 
other pafeogenio micro-organisms but iBsufficiem to iBaetivate the sperm cells 
and optionaliy adding said reducing agent in aa amouat to reduoe substanti^ly 

15 ali of the hydrogen peroxide. 

3 . The use of PVP^H^p^ md a physiologically aeceptabia reducmg 
agent for the manufacture of transfiision bioio^cai iasteriai from one htiman 
or mammal for transfusion of such materiai to another himian pr mammal, the 
yanspiant or transfusion bioiogiad maieriai being disitdected %vs^ a PVP-iSsG, 

30 solution having copcentration of from 0;01w/o to Wwm md thereafter adding 
said redtong aggnt to reduce the residual hydrogen peroxide. 

4. A method of disinfecting biological materials comprising the 
steps of: 

(a) treating bioiogicai material before separation of the eompo- 
£5 mnts thereof for feorn *^mt one minme to about one hour with PVP-H^O, to 

pro\'ide from a eoneentration of 0,01 w/o to lOw/o PVPvHjO^ in said materiai 
before separation of the coinponents thereof; 

(b) preparing a. derivative of die mateiiai resulting from step (a); 

(c) beating smd derivative with PVP-HsO^ to provide irom 
39 OvOl w/o to lO^w/o PVP-H^O^ in the dsrivarive; optioiiaily 

(d) treating tire derivative by addition of a physialogicaily 
acceptable rsiducing agent or contact with cross-iiBked PVF to teduQe or 
renusve residuai bydrogeii peroxide. 
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5 , Th e m^thofd of Ciaim 4 whexeiis &e bioiogicsi material is whdie 

blood. 

6> The method of Claim 4 wfaarem the bioiogicai material is blood 
plasma, 

5 7,: The me&od of CiaiiB 4 whemn fee bioiogical material is body 

The metiaod of Claim 4 wherem th© biological masmal is tissue 
cidture BUtrient 

9 . Tha method of Claim 4 wherein biological materiad is packed 

iS red blood cells, 

1 0. The method of Claim 4 wherein the biolpgiaal matensd is a GeM 

bearing liqiiid. 

1 1. In the m^Ahod of treating patients with plasma eomprising the steps 
of coiiecting pi^ma from a doiior, and thereaftar in&sing the plasms mto the 

15 patient to be treated, the feffiprovement comprising the addition^ mepB of: 
rm%mg the plasma with PVP-H^G^ suSicient to resultiiig a PVP-H^Oa ^ 
cpntetitration of from about 0>DIw/o to about lOWo, md allowitig coistact of 
smd plasina wife said PVP-Hpj for at least about one-half miBute sxifficient 
to inac^vate or d^oy infective pathogeme microbes in the piasma and 

20 optionaliy thereafter removirig oxidising by dmgan peroxide from the reguhing 
mixture by passing said mixture into intimate contaet vvith cross4iEike4 FVF pr 
povidone or addmg a physiologioaOy acceptable reducmg mmt 

12. The use of PVP-H^O;* and a physiologically acceptabl e ledueing 
agent for the manufacture of traHsfosion bioiogica! material from ono humm 

2§ or tnairiiBai for tra^sfysion of such materiai to another humsjs or mammal, the 
ttransplarit or ^ans&ssjpn biologicai mafe^ with aF^P-^H^O. 

solution having concentration of from O.Olw/o to lOw/o and pptipnally 
thereafter adding said redpcirig agent to reduce the residual hydrogen peroxide. 
13 . An apparatus for txeattnent of liquid to Mil mierobes thereip 

30 comprising a liquid container having, in nse m npper resarvob pottion for 
holding said liquid and a iower elotriatioB portion fer recoverii>g liqiim and 
stmctnre defining fi^st and ss^ond beds of paitiouiate matter, the first bed 
consprisiBg substaMiaily is^soiabie PVF-HsO^ and liie second bed consisting 
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essoitiaily of substsntially iasolubie P¥P or povidosia; &e beds bemg so 
formed and coxiigpr^d as to permit the parage of tbe liquid tin^ethrougfe in 
miimate ojiitact witb the smfaces of ihe pa^ck§ forming the respective betds; 

14. The appas^at^s of CMm 13 whemn fee substantiMIy irisolubk 
5 FVP is cTOSs-liBked PVP. 

15. The apparatus of Qaim 13 further comprising an additionai layer 
bemeen the first artd second layers, said additional layer coinprising 
si^stantially msoiuble FVF faydrogm peroxide particulate inatter, 

16: Tbe apparatus of Claim 1 3 forther oompri^ng an addstioiial iayer 
iO of p^culats matter feetew fee second layer, additioBal layer cQmprisiag 
. ail hydiogeii perpKids reduciiiig agent. 

17. The apparahtis of Claim 13 furQi«r cctmprising an additiDsal layer 
of soluble OB the fim i<orer in the Mq^id reservoir. 

18. The apparatus of Claim 13 wherain tkm msoluble FVP-H^O, 
15 particias of tbe first l^er me pbysicaliy siipponed by a. layer of fibrous 

material. 

19, A pethod of stsrilmng an isipiaiiiable tissue con^rising: 

(^) piacing tissue that is pbysiologically acceptable for 
implantatioii into a human patient into a vacuun^ chamber; 
20 (b) evacuatiiig said ck^ber and maintaining a Vacuum on said 

chamber for a period long enough to extraot M least about on^^-half of tha 
mboijnd water odginaiiy present in said tissne; and 

(c) iotrDdodng into s^d vacuum cbambsr a solution of P VP- 
ILO^ for thereby reconstitunng into the tissise said solution in place of tee 

25 water that was vacuum extracted; 

20, The method of Cimm 1 9 farther comprising the step of soaking 
dse thus treated tissue in a soiution of an physiologioaliy Ecceptabie hydrogen 
peroxide reducing agent. 

2 L The method of Claim 20 furtiier composiiig the folio wmg s^eps 
30 after sadd step (o): 

(d) evacuating the chamber to extr^t the FVP^H^O^ soltilion;; 
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(a) introducing a soiBtion of pkysiologically acceptable 
hydrogen peroxide rediidng agwt into the vacmim chamber for smitmng the 
tissiia Viritfc said solution for reducing my tesidiM hydrogen psKJxide. 

22, A method of disinfe^misg biologkai materiais comprismg 
5: steps of: 

(a) Seating biologiml matm Istefors separation of the compc■^ 
nei5ts iier^of for a period of from about one miniita to ^out due bour with 
PVF-li^G^ atid an iodiBe-cpn^nm selected from the group consisting 
of po^Mone*iodine or albtjmm^iodine or mixtures thereof to provide from a 

10 concentmio^5 of QMwIo to Ww/a PVMA aad fitsm 8;00i to Sw/o of 
iodine-coatainiiig compieK: in said mMerjai before saparation^o^ components 

(b) optionaliy preparing a derivative of the material res^iiting 
from Step (a); and optionaMy Ireatkig said derivative with PVP-HjO^ md m 

IS iodine-ooni^ijsg complex selected from the group eoasisting of povidone- 
iodine or albumin^odine or mixtures thereof to provide from a concentration 
of O.Olw/o to IOW/0 PVP-H2O2 O.OIw/o to 5w/o of io4ine-0ontaimng 

complex in said derivative; «iid optional 

(c) treating the biologieM material or derivative hereof by 
20 addition of a physioiogicaiiy aeceptable reducing agem or contact cross- 
linked FVF to reduce or remove residual hydiogen paroxide and iodine. 

23 , The method of Claim 22 wherein &e biological material is whol e 

blood. 

24, The method of Claim 22 wherein thebiological materiai is blood 

2§ plasma. 

25- l%e method of Ciaim 22 vv^ierernft body 

tissue. 

26. The meaiod of CJ aim 22 vvfee^in the biological material is tissue 
culture nutrient. 

30 27. The method of Gligim 22 x^eiain the biological material is 

packed red blood calls. 

28. The method of Claim 22 wbersin the biological material is a oell 
bearing liquid. 
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29. A metJi<5d of disinfectixtg bioiogical materials coipprismg |he 
stei>s of: 

(i) treating bioIogicaJ material before saparati on of fee compo- 
nents llietsofwtfl^^ PW-JEIgO^ md m iodine-contajmng complex selea^d from 
5 &e gioop cOBsij^ting of po%^don^-iodiBe or albumir5-i0din^ or mixtures thereof 
to provide from a eoncantTatian of OvGIwAd to lOw/o PVP-H^02 from 
OJdlw/o to 5wo of iodine^coHtaining complex m said material before 
separation of the components thereof; 

- (b) optioisally preparing a d^dvstiive of ^^^^^ 

to " from step (a); md optinally treating said derivative with FVP^H^Os ^4 

- idiiine-coatainmg complex selected from the group contsssting of povidone- 
iodsne or alfa?3jnm*ioditse or mi:?s:tiire$ thereof to provide from a conceBtrat^^ 
of 0,01w/o to lOw/b PVP-HjOn and &om 0.01w/o to 5w/o of iodiiie-cxmtainmg 
complex m B^d derivative; and 

l§ (c) traating the derivative by addidoii of a physioiogieaily 

acceptable jreducing ageot or contaet with crass^linked FVP to reduee or 
remove residual hydrogen perojdde s^ iodine, if iodme-contaiam complex is 
lased. 

3 0, Hie meliiod of Claim 29 wherein tlie biological niaterial is whole 

20 blood 

3 1 . The method 0 Claiin 29 wherein the bioJogi cal material h biood 

plasma^ 

32. The method of Claim 29 wherein the biologica! material is body 

tissue. 

S5 33 . trfae method of Giaiia 29 wherein the biologicai material is tissue 

cnitixre nuuient, 

34. The metiiod of Claim 29 wherein the bioiogicai material is 
packed red blood cells. 

35. The method of Claim 29 wherein the bioiogicai material is a ceil 
30 bearing liquid, 

36. A method of disinfecting bioiogicai materials comprising Ihe 
steps of: 
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(a) tfeating biological material before separation of me compo* 
Bents thereof with and an iadma-copmmng con^plex selected iit>m 
th^ group eonsistiBg of povidone-iodine or aJbmmsi4o#Bi^ 0^ 

to provide from a eoocaiJtrati<m of 0,01 wm to lOw/b FVF-H^Oj mi from 
5 Q.OQlw/'o to 5w/0 of iodine*contaming complex in said niEtaml before 
s:epm^tioB of ti?e Qomf^iiejits thereof; 

(b) preparing a derivative of the nmteriai resmtirig from st&p (a); 

(c) optson^ly treatiiig said dejivative with ^VF-M^O^ md 
optsonaiiy an todine-coBtmning complejc sekcted from the groiip consistiiig of 

10 povidooa-iodiBe m albumm-iodiiie 6f mixtures thereof to provide fern a 
coacmtratioB of QMwIo to lOw/o PVP-H^O^ and from ©-OOlw/o to Sw/o csf 
iodkia-coniainmg complex m said derivative; aad 

(d) treating the derivative by addition of a physiologically 
aciceptable redBcixig agent or contact with cross-linked FVP to redBce or 

i S removs residual by drogen peroxide md iodine, if iodme^coritainiBg compiejc is 

37. Jhe method of Ciaim 35 Wherein the biobgicai tnateri al is whole 

blood. 

38. The method of Claim 36 wherein ^e biologieai materi is blood 

2Q plasma. 

3 9 . The method of Cl^m 36 wtierek tbe biological rnaterial is body 

40 . Tiie method of Claim 3^ wherein the l>iologicai material is tissue 
cultnre nEtrient. 

g§ 41. Tne msthod of Claim 36 wherein the Mologicai inateriai is 

packed red blood ceil^. 

42. The metintod of Ciaim 36 wherein the biologiaai material is a cell 
bearing liquid. 
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